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Compilation Databases S

» There are three major and two minor compilation databases at NNDC: NSR, EXFOR, XUNDL and
B(E2)1, pB-decay.

« In this presentation, we will concentrate on NSR and EXFOR databases:

* Nuclear Science References (NSR): all low- and intermediate-energy references for a broad use, not just nuclear
structure and decay as before 90ies.

« Experimental Nuclear Reaction Data (EXFOR): all low- and intermediate-energy reaction data sets for neutron-,
charged- and photo-induced reactions, not just neutron-induced as before 80ies.

« The compilation scope and quality controls for NSR and EXFOR database have evolved over the many
years of operation. These facts plus lack of advanced computer tools in the past are responsible for
missing references and data sets.
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Database Operations During COVID-19

In early summer of 2020 we observed drop in publication
rates.

NSR team covered new articles and included many
previously missed publications, including fission yields
references from England & Rider evaluation, and Mills
Ph.D. thesis.

More than 500 references were compiled, and PDF files
were collected.

EXFOR project was affected by publishing issues.

Large number of previously missed FY experiments were
compiled into EXFOR database.

Missing References/Experiments: To Boldly Go Where No
Man Has Gone Before.
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To Boldly Go Where No Man Has Gone Before - Star Trek (9/9) Movie CLIP (2009) HD
558,335 views + Nov 23,2011 3.4K 114 SHARE SAVE
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NSR Compilations

« Nuclear Science References compilation creates a foundation for nuclear structure, decay and reaction
data efforts and impacts research activities.

« FY 2020 NSR team: 1.5 NNDC (B. Pritychenko, J. Totans), 2 contractors (B. Singh, E. Betak), 1 Berkeley
collaborator (J. Batchelder) and 1 IAEA collaborator (V. Zerkin).

« Our goal is provide the coverage for current publications; we are also proactively recovering previously
missed references.

« One of our major requirement is speed, prompt creation of entries and quality keywords for ENSDF:
NSR is always up-to-date (it is updated 2-3 times a week).

« NSR Quality Assurance: Manager + Users + Evaluators + Compilers inputs. We do not have a bug
database, we just fix bugs immediately.

 Direct communication with Phys. Rev. C: ~10% of authors submit keywords to NSR.
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FY 2020 NSR Statistics

NSR References:
» 3,102 new article entries (compare 3,337 in FY 2019).
» 179 modified (corrected) article entries.
» 1,801 keyworded article abstracts (September 30, 2020) =>
1,970 (November 25, 2020), takes time to prepare the keywords.

NSR Dictionaries updates:

» 2,087 new authors (compare to 1,000 in FY 2019).
17 new journals (compare to 12 in FY2019).
112 new reactions (compare to 160 in FY 2019).
191 new nuclides (compare 689 in FY 2019).
11 new decays (compare 16 in FY 2019).

NSR Database updates: 148 times (compare with 129 in FY 2019).
NSR Web retrievals: 208,498, or 136 references/retrieval.
- Jotal.number of retrieved references was 28,501,548.
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Original NSR

NSR was started around 1960 at the ORNL.

Katherine Way recognized the importance of
keywords and convinced several journals to include
them.

Early NSR entry consisted of authors, journal and
simple nuclear structure keywords; title was often
missing.

References were stored at the ORNL library for
ENSDF evaluations.

Original NSR keynumbers had a 2K bug issue,
they were upgraded to the present state by 2000.
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Al57a L. H. Aller, Preprint for Handbuch der Physik (Springer-
Verlag, Berlin, 1957).

AlS7b L. H. Aller and J. L. Greenstein (private communica-
tion).

Al57c  Aller, Elste, and Jugaku, Astrophys. J. Suppl. 3, 1
(1957).

Al57d L. H. Aller, Astrophys. J. 125, 84 (1957).

Al50  R. A. Alpher and R. C. Herman, Revs. Modern
22, 153 (1950).

Al53  R. A. Alpher and R. C. Herman, Ann. Rev. N
Sci. 2, 1 (1953).

Ar53  Arp, Baum, and Sandage, Astron. J. 58, 4 1

Aw56 M. Awschalom, Phys. Rev. 101, 1041 (1956).

Ba43 W. Baade, Astrophys. J. 97, 119 (1943).

Ba45 W. Baade, Astrophys. J. 102, 309 (1945).

Ba56 Baade, Burbidge, Hoyle, Burbidge, Christy

Fowler, Publ. Astron. Soc. Pacific 68, 296 |

1960AB02  Zhur.Eksptl.i Teoret.Fiz. 38, 631 (1963); Soviet Phys.JETP 11, 453
T.L.Abelishvili, T.G.Gachechiladze, O.M.Mdivani

NUCLEAR STRUCTURE 14N; measured not abstracted; deduced nuclear properties.

1960AB03  Izvest.Akad.Nauk SSSR, Ser.Fiz. 24, 1126 (1960); Columbia Tech.1

A.A.Abdurazakov, K.Y.Gromov, B.S.Dzhelepov, G.Y.Umarov

Electron Conversion Spectra of Dysprosium Fraction

NUCLEAR STRUCTURE 154Dy, 154Tb, 155py, 155Tp, 157Th, 157py, 153Tp, 1521, 15:

KATHARINE WAY
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NSR at BNL

* In 1980 NSR operation was transferred from Oak
Ridge to Brookhaven.

» Titles became mandatory and keywords more
sophisticated.

» Digital Object Identifiers (doi) were introduced in
2000 and implemented in NSR.

* In subsequent years the database was integrated
with XUNDL/ENSDF.

« By 2011 it was integrated with EXFOR.

* However, evaluators worldwide were still spending
plenty of time for references location because not
everyone had access to good library resources.
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2001BA39  Eur.Phys.]. A 10, 145 (2001)

A.Bauchet, I.Deloncle, M.-G.Porquet, A.Astier, N.Buforn, M.Meyer, S.Perries, N.Redon, B.J.P.Gall, F.Hoellinger, N.Schulz, G.Duchene, S.Courtin, Ts.Venkova, P.A.Butler,
N.Amzal, R.D.Herzberg, A.Chewter, R.Cunningham, M.Houry, R.Lucas, W.Urban, A.Nowak, E.Piasecki, J.Duprat, C.Petrache, T.Kroll

First Identification of Rotational Bands in 103Tc: Evolution of intrinsic proton states of the 43%7-105Tc Isotopes

NUCLEAR REACTIONS 176Yb(37Cl, F), E=170 MeV; measured Ey, Iy, yy-coin. 103Tc deduced high-spin levels, possible J, n. Level systematics in neighboring nuclides
discussed. Euroball III array.

NUCLEAR STRUCTURE 97,98,99,100,101,102,103,104,105T¢; analyzed levels, J, n; deduced band head configurations.

doi: 10.1007/s100500170126
Data from this article have been entered in the XUNDL database. For more information, click here.

2012ADO5 Phys.Rev. C 85, 037601 (2012)

A.S.Adekola, C.R.Brune, D.W.Bardayan, J.C.Blackmon, K.Y.Chae, J.A.Cizewski, K.L.Jones, R.L.Kozub, T.N.Massey, C.D.Nesaraja, S.D.Pain, J.F.Shriner, M.S.Smith,
J.S.Thomas

19Ne levels studied with the 18F(d, n)19Ne™(18F+p) reaction

NUCLEAR REACTIONS 2H(18F, n), E=150 MeV; measured a and proton spectra from 19Ne breakup, p(18F)-, a(150)-coin, angular distributions. 19Ne; deduced resonances,
levels, proton widths, a widths, spectroscopic factors, decay branching ratios. DWBA analysis. Comparison with earlier studies. Relevance to destruction of long-lived 18F in
novae.

doi: 10.1103/PhysRevC.85.037601
Data from this article have been entered in the EXEOR database. For more information, access X4 datasetC1906. Data from this article have been entered in the XUNDL database. For more

information, click here.
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NSR-EXFOR Library on Web

+ Collaborative effort with the NDS, IAEA. e A =

NNDC Databases: NuDat | NSR | XUNDL | ENSDF | MIRD | ENDF | CSISRS | Sigma

« ~75-78.8% bibliography coverage using

UserName |nsdd

EXFOR/NSR PDF library.

Submit

NOTICE TO USERS

. . .
[ ) This is a Federal computer system (and/or it is directly connected to a BNL local network system) and is the property of the United States Government. It is for authorized use only.
Users (authorized or unauthorized) have no explicit or implicit expectation of privacy.

Any or all uses of this system and all files on this system may be intercepted, monitored, recorded, copied, audited, inspected, and disclosed to authorized site, Department of Energy,

. H and law enforcement personnel, as well as authorized offcias of other agencies, both domestic and foreign. By using this system, the user consents to such inferception, monitoring,
e V a I I a O rS WWW n n C n O V n S r O I n m recording, copying, auditing, inspection, and disclosure at the discretion of authorized site or Department of Energy personnel.
- - - - - - Unauthorized or improper use of this system may result in administrative disciplinary action and civil and criminal penalties. By continuing to use this system you indicate your
awareness of and consent o these terms and conditions of use.
PLEASE DO NOT LOG ON if you do not agree to the conditions stated in this warning.
. D e fa I t a C Ce S S a t t h e B N a n d I A A C a m S e S This login page is restricted to USNDP collaborators for the advancement of the NSR, EXFOR, ENSDF and ENDF databases.
Web and Programming: Vikior Zerkin, NDS, International Atomic Energy Agency
Data Source: NNDC, Brookhaven National Laboratory
Y ) (MySQL 5.5.5-10.3.8-MariaDB-log) primarydb2.nndc.bnl.gov/exfor/exfor/x4pub_ref

* NSR citations: PlumX Metrics. o o @ | B BE B M <o ae EE

X4PUBLS 143518 N,NSR-1903RU02 NSR
X4SRC 143519 N,NSR-1903RUO3 NSR

N-NSR-
N-NSR-

1903 E:\zerkin\LoadTbl4\... 2017-12-13 13:50:27 2017-12-13 1903RU02 10.1038/068366d0
1903 E:\zerkin\LoadTbl4\... 2017-12-13 13:51:15 2017-12-13 1903RUO3 10.1038/068622a0

Structure Content Relations Triggers Table Info Query Table History Users Console
Q Search: [ x4pdfiD = Q Filter
xdarc_entry
g X4pdfiD  stdFileName Src Type Ref  iAcce.. RefY.. ~ fileName fileDate dbDate NsrkeyNo  DOI
ot 22995 N,NSR-1896BE0L NSR ) N-NSR- 1 1896 Ei\zerkin\LoadTbl4\... 2011-04-06 22:38:22  2013-09-26  1896BEOL [
— 22996 N,NSR-1896BE02 NSR ) N-NSR- 1 1896 E:\zerkin\LoadTbl4\.. 2011-04-0622:40:52  2013-09-26  1896BE02
e 22997 N,NSR-1896R001 NSR ) N-NSR- 1 1896 Ei\zerkin\LoadTbl4\... 2011-04-06 22:43:40  2013-09-26  1896RO01  10.1038/053274b0
Gl 22998 N,NSR-1898CU01 NSR ) N-NSR- 1 1898 Enzerkin\LoadTbl4\.. 2011-04-06 22:45:18  2013-09-26  1898CUO1
el 22999 N,NSR-1898CU02 NSR ) N-NSR- 1 1898 E:\zerkin\LoadTbl4\.. 2011-05-0417:20:24  2013-09-26  1898CU02
" 23000 N,NSR-1898R001 NSR ) N-NSR- 1 1898 E\zerkin\LoadTbl4\.. 2011-04-0622:46:36  2013-09-26  1898R001  10.1002/andp.18983C
i 23001 N,NSR-1898SK01 NSR J N-NSR- 1 1898 E:\zerkin\LoadTbl4\ 2011-04-06 21:34:48 2013-09-26 18985K01
EILTI) 23002 N,NSR-1899RUOL NSR ) N-NSR- 1 1899 E:\zerkin\LoadTbl4\.. 2011-04-0621:52:44  2013-09-26  1899RUO1
S 143515 N,NSR-1901RUO1 NSR ) N-NSR- 1 1901 Ej\zerkin\LoadTbl4\... 2017-12-13 13:48:39  2017-12-13  1901RUO1  10.1038/064157a0
pxpubiadf 143516 N,NSR-1902RUO1 NSR ) N-NSR- 1 1902 E:\zerkin\LoadTbl4\... 2017-12-13 13:44:33  2017-12-13  1902RUO1  10.1038/06631820
209338 N,NSR-1902CU01 NSR ) N-NSR- 1 1902 C:\projects\LoadTbl... 2019-09-1907:25:06  2019-10-08  1902CUO1
x4pub_title 143517 N,NSR-1903RUO1 NSR ) N-NSR- 1 1903 Ej\zerkin\LoadTbl4\... 2017-12-13 13:46:19  2017-12-13  1903RUO1  10.1038/067511e0
J 1
J 1

PDF Statistics:
DB #PDF/#References #PDF+ Total #PDF+ Todo #PDF
NSR: 185911/236221 ~78.8% +578 from EXFOR | 186489 49732

EXFOR: | 25435/33923 ~75% +1410 from NSR | 26845 7078
ENERGY °




NSR-EXFOR Library on Web

<« cC @ © % =0 development2.nndc.bnl.gov/nst/login.htm prd neoeews @ =

* Collaborative effort with the NDS, |IAEA. o e

» ~75-78.8% bibliography coverage using
EXFOR/NSR PDF library. > ¢ 0 (018 seeramsriemrmmsrens o  moeeel s

Welcome to nuclear data tools!

nnnnnnnnnn

» User login to PDF files for structure and reaction 2
evaluators: www.nndc.bnl.gov/nsr/login.htm.

PLEAS'

» Default access at the BNL and IAEA campuses.
* NSR citations: PlumX Metrics.

NsrkeyNo Dol
9-26 1896BEO1 .
9-26 1896BE02
9-26 1896R0O01 10.1038/053274b0
9-26 1898CU01
9-26 1898CU02
9-26 1898RO01 10.1002/andp.189830
9-26 18985K01
9-26 1899RUO1
2-13 1901RUO1 10.1038/064157a0
2-13 1902RUO1 10.1038/066318a0

>
>
-:I— -+10-08 1902CU01

sy 143517 N,NSR-1903RUO1L NSR ) N-NSR- 1 1903 E\zerkin\loadTbl4\.. 2017-12-13 13:46:19  2017-12-13  1903RUO1  10.1038/067511e0
X4PUBLS 143518 N,NSR-1903RU02 NSR ) N-NSR- 1 1903 E:\zerkin\loadTbl4\... 2017-12-13 13:50:27  2017-12-13  1903RU02 10.1038/068366d0
X4SRC 143519 N,NSR-1903RUO3 NSR ) N-NSR- 1 1903 E\zerkin\loadTbl4\.. 2017-12-1313:51:15  2017-12-13  1903RU03  10.1038/068622a0

PDF Statistics:
DB #PDF/#References #PDF+ Total #PDF+ Todo #PDF
NSR: 185911/236221 ~78.8% +578 from EXFOR | 186489 49732

EXFOR: | 25435/33923 ~75% +1410 from NSR | 26845 7078
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NSR-EXFOR Library on Web

Collaborative effort with the NDS, |AEA.

~75-78.8% bibliography coverage using
EXFOR/NSR PDF library.

User login to PDF files for structure and reaction
evaluators: www.nndc.bnl.gov/nsr/login.htm.

Default access at the BNL and IAEA campuses.
NSR citations: PlumX Metrics.

< cC o © | & o development2.nndc.bnl.gov/nst/login.htm P
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Nuclear Data Tools

&« c @ © | @ https://www.nndc.bnl.gov/nsr/myLoginForm0 w noew @

Welcome to nuclear data tools!

: SOF | MIRD | EN s
This e Nuclear Sci References (NSR)

640, 213 (2011)
16, 2020

— -~
O b page. revs
Ouicksearen (7T ¢ I ¢ It ]
=
Q Filte
Dol
10.1038/053274b0
eeeeeeeeeee
10.1002/andp.18983C
e
‘Data Source: NNDC, Brookhaven National Laboratory, 10.1038/064157a0
i
10.1038/066318a0
x4pub_title 10.1038/067511e0
X4PUBLS 10.1038/068366d0
X4SRC 10.1038/068622a0

PDF Statistics:

DB
NSR:
EXFOR:  25435/33923 ~75%

/ENERGY

#PDF/#References #PDF+ Total #PDF+ Todo #PDF
185911/236221 ~78.8% +578 from EXFOR 186489 49732
+1410 from NSR | 26845 7078



NSR-EXFOR Library on Web

- Collaborative effort with the NDS, IAEA. g

NNDC Databases: NuDat | NSR | XUNDL | ENSDF | MIRD | ENDF | CSISRS | Sigma

° ~75_78 ] 8% b| bl |Og raphy Coverage US| ng Nuclear Data Tools
EXFOR/NSR PDF library. D e (318 remsmmmemamrems

Welcome to nuclear data tools!

neoewe @ =

Login: OK #1
Session|D=8208CODD422AF3FOBSIT0F257844002F
e

+ User login to PDF files for structure and reaction ml

Any or

evaluators: www.nndc.bnl.gov/nsr/login.htm.

° L EMEECET S A YGRS ] Plumx - Evidence for the synth X | 4

Unauth i
Snatiiy Q_ National Nuclear Data Center
PLEAS' ~ NNDC Databases: NuDat | NSR | XUNDL | ENSDF | MIRD | ENDF | CSISRS | Sigma
» Default access at the BNL and IAEA campuses .. promeemy. ]
. |
| (& c o © | & development2.nndc.bnl.gov/nsr/fastsrch_act jsp B oo% @ neoewe =
° e ncudea. o

« NSR citations: PlumX Metrics.

Search : Author = G.Seaborg sers Console

Found 160 matches, compare with Google Scholar. Showing 1 to 100. [Next] Filter

Back to query form

4 1996KA66  Radiochim.Acta 72, 169 (1996) 153274b0
5
i +  B.Kadkhodayan, ATurler, K.E.Gregorich, P.A.Baisden, K.R.Czerwinski, B.Eichler, H.W.Gaggeler, T.M.Hamilton, D.T.Jost, C.D.Kacher, A.Kovacs, S.A.Kreek, M.R.Lane, M.F.Mohar, M.P.Neu,
| | NStover, ER.Sylwester, D.M.Lee, M.).Nurmia, G.T.Seaborg, D.C.Hoffman ndp.189830
»

| On-line Gas Chromatographic Studies of Chiorides of Rutherfordium and Homologs Zr and HF

164157a0
> RADIOACTIVITY 982r(B-); 162HT(EC); measured Ey, Iy, half-lives. 261Rf(a); measured Eq, I, half-life. 16631820
x4pub_title Access publication in PDF format. 1675110
X4PUBLS 168366d0
X4SRC 168622a0
B + 1995GH04  NuclPhys. A583, 861c (1995)

P D F Statl Stl CS . A.Ghiorso, D.Lee, L.P.Somerville, W.Loveland, J.M.Nitschke, W.Ghiorso, G.T.Seaborg, P.Wilmarth, R.Leres, A.Wydler, M.Nurmia, K.Gregorich, R.Gaylord, T.Hamilton, N.J.Hannink,
. D.C.Hoffman, C.Jarzynski, C.Kacher, B.Kadkhodayan, S.Kreek, M.Lane, A.Lyon, M.A.McMahan, M.Neu, T.Sikkeland, W.).Swiatecki, A.Turler, J.T.Walton, S.Yashita
D B # P D F/ # R e fe | Evidnce forthe Synthsi of 27110 Prodced b e Gy + 088 eaction # P D F
NUCLEAR REACTIONS 20%8i(59Co, n), E = 5.1 MeV/nucleon; measured Eq, production o; deduced evidence for 267Ds.
NSR: 185911/236 2
. <

0.1016/0375-9474(94)00775- .
jons: PlumX Metrics

EXFOR: | 25435/33923 ~75% | +1410 from NSR | 26845 7078
ENERGY




NSR-EXFOR Library on Web

« Collaborative effort with the NDS, IAEA. T R prer=m

NNDC Databases: NuDat | NSR | XUNDL | ENSDF | MIRD | ENDF | CSISRS | Sigma

» ~75-78.8% bibliography coverage using
EXFOR/NSR PDF library. e

© | @ https://www.nndc.bnl.gov/nsr/myLoginForm0 Pxd meoewe@ =

Welcome to nuclear data tools!

Login: OK #1

Session|D=8208CIDD422AF3F0B5970F257844002F
inue]

» User login to PDF files for structure and reaction B

evaluators: www.nndc.bnl.gov/nsr/login.htm. 2 S TENCIOE

gxz\g‘r &‘ National Itludear Data Center
PLEAS ~ NNDC Databases: NuDat | NSR | XUNDL | ENSDF | MIRD | ENDF | CSISRS | Sigma
» Default access at the BNL and IAEA campuses o
: |
| (& c o © | & development2.nnde.bnl.gov/nst/fastsrch_act.jsp B % @ neoewe =

be included. Fo

* NSR citations: PlumX Metrics. s

[ TSPV 5 i - Evidence forthe synt X [N
Search : Author = G.Seaborg
- e B © | & https://plu. /a/2d0i=10.101 474(94)00775-1 - w neoewe @ =

Found 160 matches, compare with (
1 | PlumX Metrics Sign in
)

Back to query form

| Embed Plum:
>

1996KA66  Radiochim.Acta 72, ©
{ 3 . .
] Evidence for the synthesis 0f 267 110 produced by 53 2 3
)
| + BKadkhodayan, ATurler, K.E.Greg: the 59 Co+ 209 Bi reaction Citations | Usage | Captures
] | N.JStoyer, ER Sylwester, D.M.Lee,
» 1 Citation Data: Nuclear Physics A, ISSN: 0375-9474, Vol: 583, Issue: C, Page: 861-866 Metric Options: @ Counts QO 1Year O 3Year @
), On-line Gas Chromatographic Studii ublication Year: 1995
|
> s87(p
RADIOACTIVITY S92((5");162H(EC. gy Home ~ " Metrics Details Article Description
; Overview
XApub_title Access publication in PDF format ? Querview CITATIONS 53 Anexperiment to synthesize element 110 by the
X4PUBLS P — 59 Co+ 209 Bi reaction has been performed at
iohli Citation Indexes 53
X4SRC Highlights ~ Hat X the SuperHILAC at the Lawrence Berkeley
e © 1995GH04  Nucl.Phys. A583, 86 Scopus 7 53

Laboratory. One event with many of the

= W CrossRef 33 e
. expected characteristics of a successful
a |S I(:S A.Ghiorso, D.Lee, L.P.Somerville, W

D.C.Hoffman, C.Jarzynski, C.Kacher USAGE 2 synthesis of 267 110 was observed. This event
corresponds to a production cross section of

| Abstract Views 2 b b
DB # PDF/# R efel’ Evidence for the Synthesis of 26711 EBSCO 5 about one picobarn.

NUCLEAR REACTIONS 209Bi(59Co, 1 CAPTURES

NSR: 185911/2364 -

doi: 10.1016/0375-9474(94)0077¢ R
Citations: PlumX Metrics Mendeley

Bibliographic Details

DOI: 10.1016/0375-9474(94)00775-i
REPOSITORY URL:

. L iccess publcation n PDF format. CiteULike 7 e
E'ﬁMEmﬁ&FY Ex FO R 5 2 54 3 5/ 3 3 9 2 5 LA d 7 5 U/O [7c2dd0d9-fa9b-4e8d-a6e7-3026de6d7208 »

AUTHOR(S):
A. Ghiorso; D. Lee; L. P. Somerville; W.
Loveland; ). M. Nitschke; W. Ghiorso; G. T.
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Unique Data References

* NNDC collects and processes rare nuclear
physics publications.

» We collected unique references from the Oak
Ridge National Laboratory (ORNL) library
and many other sources.

 NNDC acquired a new scanner and mirofiche
reader.

 NNDC librarian (J. Totans) is leading this
effort.




EXFOR Effort in the U.S. and Canada

* Nuclear Reaction Data Centers (NRDC) oversee EXFOR compilations worldwide, NNDC is
responsible for the Area #1 (USA & Canada).
« NNDC EXFOR Team: B. Pritychenko, S. Hlavac, O. Schwerer, O. Gritzay, and V. Zerkin (IAEA).

« NNDC: Overall database and contracts management, website support, compilation and
correction of missing and older references.

 Bratislava: Mainly new references compilation.

» Kyiv: Fission yields compilation.

« Vienna: Overall quality assurance and transmission handling.
« |AEA: Web and database software development.

« Smooth operation based on efforts of BNL stuff, contractors and collaborators.

« Contractors (S. Hlavac, O. Gritzay and O. Schwerer) are essential for the overall success of the
NNDC EXFOR effort.
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Area #1 EXFOR Statistics ?

¥

3

- New entries: 86 + 128 (BNL) = 214.

» Corrected entries: 208 + 18 (BNL) = 226.

» Lack of new publications, during the COVID-19 times, was compensated by proactive recovery of the
previously missed entries.

« EXFOR database was updated on a regular basis.
« EXFOR Web retrievals in FY2020: 38,459.

* More compilation details in the IAEA system are based on calendar years: http://www-nds.iaea.org/exfor-
master/x4compil/.

» Fission yields compilation project based on Nuclear Science References (NSR) database, England &
Rider and Mills references is underway.
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http://www-nds.iaea.org/exfor-master/x4compil/

Fission Yields Compilations

NSR FY are finished in FY2020: three NRDC
memos on NSR database analysis: CP-C/464
(Spontaneous fission), CP-C/465 (photo fission),
and CR-C/466 (Neutron-induced fission).

England & Rider/ Mills FY (IAEA analysis) are in
progress.

Charged Particle Induced FY are finished in FY
2020.

Results were reported at ND 2019, FPY Workshop
in Santa Fe, NM.

We joined FY CRP and SG 50 to ensure the high
quality of FY in databases.

This work was sponsored by the Office of NP, Office of Science of the U.S.
DOE, under Contract No. DE-AC02-98CH10886, and supported by the Office
of Defense Nuclear Nonproliferation Research & Development (DNN R&D),
National Nuclear Security Administration, U.S. DOE.
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» Experimental neutron reaction data compilations have been pioneered at the
Metallurgical Laboratory, University of Chicago and Los Alamos National
Laboratory in 1945-1947.
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» Experimental neutron reaction data compilations have been pioneered at the
Metallurgical Laboratory, University of Chicago and Los Alamos National
Laboratory in 1945-1947.

* Brookhaven National Laboratory hired many Manhattan Project alumni when
it was founded in 1947, and the lab got involved in nuclear data.

* Donald J. Hughes (1915-1960) was behind the BNL-170 (1952); itis a
precursor of BNL-325 (Atlas of Neutron Resonances).

« Second UN International Conference on Peaceful Uses of Atomic Energy,
Geneva, 1958.

+ SCISRS (Sigma Center Information and Retrieval System) at BNL (1964)
was a precursor of EXFOR.

* Other data centers were created in Paris, France (NEA-Databank), Vienna,
Austria (NDS-IAEA), and Obninsk, USSR (IPPE) in 1963-1964.

* Around 1970 four neutron data centers agreed on the data interchange
format (EXFOR). The four centers could store data locally in its formats. The
Nuclear Data Centres Reaction (NRDC) network was later formed under the
auspices of the IAEA.
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Neutron Cross Sections of the Elements
A Compilation*®

H. H. GoLpsmiTH
Brookhaven National Laboratory, Upton, Long Island, New York

H. W.

IBSER

University of Wisconsin, Madison, Wisconsin

AND

B. T.

FELD

Physics Department and Laboratory for Nuclear Science and Engineering, Massachuselts Institute
of Technology, Cambridge, Massachusetts

RIOR to the war, most cross-section meas-

urements at low neutron energies were made
for distributions ranging around 1/40 ev (thermal
neutrons).”* There were, in addition, some
measurements in the resonance region (1-1000
ev) made'with various resonance detectors and
boron-absorption techniques.»5~8 At high ener-
gies, measurements were made in essentially
three energy regions: between 0.1 and 1 Mev, by
use of photo-neutrons derived from naturally

* A collection of neutron cross sections of the elements,
based on the prewar and wartime work of many investi-
gators, was compiled during 1945 (by Goldsmith and Ibser)
at the Metallurgical Laboratory, University of Chicago.
‘This compilation was designed [or use m the Manhattan
Project Labx ies. It was di in June, 1946,
for publication in the Manhattan Project Technical Series.
Informal circulation resulted in widespread demand for
the publication of such a collection. l?Iowever many of
the original articles were then being prepared for appear-
ance in the periodical literature. The publication of this
collection was, therefore, delayed to permit as many as
possible of these papers to appear in the normal fashion.
During this delay the original collection was completely
revxseg (by Feld and Gol smlth) At the present writing,
some of the data included in this compilation are still
unpublished, mainly because of the pressure of other
commitments on the original authors. In all such cases,
permission has been secured from the authors for the in-
clusion of their data in this collection.

2

radioactive gamma-sources;*!° the region be-
tween 2 and 3 Mev, with neutrons derived from
low voltage apparatus and the D(d,n) reac-
tion ;'8 finally, the very broad energy distribu-
tion, averaging around 4 Mev, obtained from
Ra-Be sources.?

However, the nuclear physicist’s interest in
the study of nuclear energy levels, level spacing,
level widths, etc., demands greater detail in the
determination of cross section as a function of

1 H: A. Bethe, Rev. Mod. Phys. 9, 69 (1937).

2 K. Diebner, A Herrmann, and E. Grassmann, Phys.
Zeits. 43, 440 (1943).

3]. R, Dunning, G. B. Pegram, G. A. Fink, and D. P.
M)tche" Phys. Rev. 48, 265 (1935).

H. Volz, Zeits. f. Physik 121, 201 (1943).

‘0 R. Frisch and G. Placzek Nature 137 357 (1936).

¢ J. Hornbostel, H. H. Goldsmxth and J. H. Manley,
Phys Rev 58, 18( 940).

Manley, H. H. Goldsmith, and J. S. Schwinger,

Phys Rev 55, 39 (1939).

R, Pexerls Reports on Progress in Physics VII, 87

(1940).
SW. E. Good and G. Scharff-Goldhaber, Phys. Rev.
59 917 (1941).
10 A, 1. Leipunsky, J. Phys. U.S.S.R. 3, 231 (1940).
1 H. Aoki, %’roc Phys. Math. Soc. Japan 21, 232 (1939).
uM R. MacPhall Phys. Rev. 57, 669 (1940
BW. H. Zinn, S. Seely and V. W. Cohen, Phys Rev. 56,
260 (1939).
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+ Experimental neutron reaction data compilations have been pioneered at the
Metallurgical Laboratory, University of Chicago and Los Alamos National Laboratory in

1945-1947.

» Brookhaven National Laboratory hired many Manhattan Project alumni when it was
founded in 1947, and the lab got involved in nuclear data.

» Donald J. Hughes (1915-1960) was behind the BNL-170 (1952); it is a precursor of
BNL-325 (Atlas of Neutron Resonances).

+ Second UN International Conference on Peaceful Uses of Atomic Energy, Geneva,
1958.

+ SCISRS (Sigma Center Information and Retrieval System) at BNL (1964) was a
precursor of EXFOR.

» Other data centers were created in Paris, France (NEA-Databank), Vienna, Austria
(NDS-IAEA), and Obninsk, USSR (IPPE) in 1963-1964.

» Around 1970 four neutron data centers agreed on the data interchange format
(EXFOR). The four centers could store data locally in its formats. The Nuclear Data
Centres Reaction (NRDC) network was later formed under the auspices of the IAEA.
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75 Years of Nuclear Reaction Data
Compilations

« Compilations started during the Manhattan project
(U. Chicago, Los Alamos National Laboratory).

* In 1947 camp Upton was transformed from the
U.S. military base to Brookhaven National
Laboratory, and compilations were pioneered by
Goldsmith and Hughes at Brookhaven.

 International cooperation in data compilation.

* In 2021-2022 we will celebrate the 75t anniversary
of nuclear reaction data compilations.
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